X-ray diffraction and flash photolysis studies of M intermediate of lattice-contracted purple membrane.
The effects of cross-linking and lattice contraction of purple membrane (PM) on the photodynamics of bacteriorhodopsin (bR) and on the tertiary structure were studied by flash photolysis and X-ray diffraction. To get a contracted lattice form of PM, native PM, and/or PM cross-linked by glutaraldehyde were treated with deoxycholate or Triton X-100. Part of the Triton-treated cross-linked PM was further incubated with Bio-Beads SM-2 to remove Triton X-100. In the modified PM, several long-lived components of the M intermediate appeared, the features of which were related to the environment of bR. Also, X-ray diffraction studies using synchrotron radiation were performed on the modified PM under intense light irradiation (lambda greater than 500 nm) in which 40-80% of bR was photoconverted to the M state. In the Triton-treated cross-linked PM dispersed in 0.25% Triton X-100, the unit cell of membrane crystalline lattice was enlarged from 58.8 to 59.8 A and the crystalline order decreased with irradiation. The analysis of X-ray diffraction patterns suggests that light-induced conformational changes of bR correlated with the Triton content of the environment and an increase of substitution disorder was caused by these changes, but the average location of bR was unchanged. However, the other modified PM showed no significant changes of diffraction, upon light irradiation.